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DETAILED ACTION 



1 . This final rejection is in response to amendment filed on 9/1 6/02. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference sign(s) not mentioned in the description: 
Reference number 39a and 39b of Figure 1 D. A proposed drawing correction, corrected 
drawings, or amendment to the specification to add the reference sign(s) in the 
description, are required in reply to the Office action to avoid abandonment of the 
application. The objection to the drawings will not be held in abeyance. 



Claim Objections 

recites: "the 



3. Claim 1 9 is objected to because of the following informalities: line 1 



metal is tin", where it should read: "the first metal is tin". Appropriate correction is 
required. 



Claim Rejections - 35 USC §112 

12: 



4. The following is a quotation of the second paragraph of 35 U.S.C. 1 



Application/Control Number: 10/022,222 p 
Art Unit: 2827 

5. Claims 1-4.16-19. 22-24 are rejected under 35 U.S.C. 1 12. second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 recites the limitation "the conductor pattems on the sidewall" in line 6. 
There is insufficient antecedent basis for this limitation in the claim. It is unclear if the 
recitation is referring to the pair of conductor pattems formed on the Insulator board, or 
to another conductive element or plating in the via-hole. 

In addition in lines 6- 8. the recitation: "a shape in such a manner that the farther 
from the conductor pattems on the sidewall, the closer to the center axis of the via- 
hole", is unclear. It is not clear what is the exact shape of the sidewall. and what is its 
relationship with the conductor pattems 

It is further unclear in line 12, how can the conductor patterns be "electrically 
interconnected using solid phase difussion layers", and be interconnected by " a unified 
conductive compund" as recited in line 4. Are the solid phase difussion layers part of the 
unified conductive compound, or a separate element, and in the second case it is not 
clear what are the structural relationship between the elements. 

in lines 13 and 14, it is not clear what is meant by the recitation: "fomied by 
mutual solid phase diffusion between the same metal as the metal in the conductor 
patterns and the same metal as the first metal in the conductive compound". For 
examination purposes, that recitation is interpreted to be a method of making the solid 
phase diffusion layers, and no patentable weight is given. 
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Claim 17 is rejected under 35 U.S.C. 112. second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such 
omission amounting to a gap between the necessary structural connections. See 
MPEP § 2172.01. The omitted structural cooperative relationships are: how is the "pair 
of solid phase diffusion layers" located regarding the rest of the elements of the printed 
wiring board, such as the insulator board, the unified conductive compound and the 
conductor patterns. 

It is further unclear, how can the conductor patterns be "electrically 
interconnected by the solid phase diffusion layers", and be interconnected by " the 
unified conductive compund". at the same time. Are the solid phase difussion layers part 
of the unified conductive compound, or a separate element, and in the second case it is 
not clear what are the stmctural relationship between the elements. 

Furthemiore. it is not clear what is meant by the recitation: "formed by mutual 
solid phase diffusion between the same metal as the metal included in the conductor 
patterns and the same metal as the first metal in the conductive compound". For 
examination purposes, that recitation is interpreted to be a method of making the solid 
phase diffusion layers, and no patentable weight is given. 

Regarding Claim 22, the recitation: "a shape such that the farther from the 
conductor patterns on the sidewall. the closer the sidewall is to a center axis of the via- 
hole to the center axis of the via-hole", is unclear. It is not clear what is the exact shape 
of the sidewall. and what is its relationship with the conductor patterns. 
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Claim 23 recites: "the shape of the sidewall of the unified conductive compound 
follows a protrusion of the insulator board that increases toward the center axis with 
increasing distance from the conductor patterns along the sidewall". It is unclear how 
can the conductor patterns be both on the insulator board, and along the sidewall. It 
further unclear, what is meant by: "follows a protrusion", is it that the board protrudes 
inside the conductive compound? 

Claim 24 recites: "the sidewall of the unified conductive compound is inclined 
with respect to the conductor pattems", which is unclear due to the vagueness of the 
exact location of the conductive pattern. For example, if the conductive pattems are 
located along the sidewall, it is not clear how can the unified conductive compound be 
inclined with respect to them, because if they are located one along the other they will 
be parallel to each other. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

!ortM?s2tiriV2°^^^^^^ '^^ '"T*'"" or described as set 

rorth in section 102 of this title, if the differences between the subject matter sought to be patented and 

nv?rnn^r 'fV"^' ""''j"^* '"^"^^ ^ ^f^"'^ have been obvtous at the ti^^^^^^^^^ 
plttn «h i H h""?,"^ ^^^'"9 skill in the art to which said subject rSerpeSns 

Patentability shall not be negatived by the manner in which the invention was made 

7. Claims 1-4,16,23 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takubo et al. (US Patent No. 6.329,610) in view of Takenouchi et al. 
et al. (US Patent No. 5,744,758). As best understood by the examiner: 
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Regarding Claim 1. Takubo teaches a printed wiring board (Reference number 
10) comprising: an insulator board (Reference number 21) having a via-hole (the via 
hole filled with Reference number 31 ); a pair of conductor pattems (Reference numbers 
1 la and 12a) formed on the Insulator board; and a unified conductive compound 
(reference number 31 ) provided in the via-hole and electrically interconnecting the pair 
of conductor pattems. wherein a sidewall of the unified conductive compound in the 
via-hole has a shape in such a manner that the farther from the conductor pattems on 
the sidewall, the closer to a center axis of the via-hole (See figure 1 ); the pair of 
conductor pattems including a metal (column 1 5. line 51 ); an the conductor pattems are 
electrically interconnected using solid phase diffusion layers that are formed by mutual 
solid phase diffusion between the same metal as the metal in the conductor pattems 
and the same metal as the first metal in the conductive compound. Takubo fails to 
explicitly teach that the unified conductive compound comprises a first metal and a 
second metal having a higher melting point than a heating temperature required for 
interconnecting the conductor pattems; and the conductor pattems are electrically 
interconnected using solid phase diffusion layers that are formed by mutual solid phase 
diffusion between the same metal as the metal in the conductor pattems and the same 
metal as the first metal in the conductive compound. 

Takenouchi et al. teaches a printed circuit board (reference number 10), having a 
via hole (reference number 18) having an unified conductive compound (reference 
number 20) comprising a first metal (column 7, lines 56 and 57) and a second metal 
(column 6. lines 6-8) having a higher melting point than a heating temperature required 



m 
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for interconnecting the conductor patterns; and the conductor patterns (reference 
number 22) are electrically interconnected using solid phase diffusion layers. The 
limitation that the solid diffusion layers are: "formed by mutual solid phase diffusion 
between the same metal as the metal in the conductor patterns and the same metal as 
the first metal in the conductive compound", is a product by process limitation. If the 
product in the product-by-process claims are the same as or obvious from a product of 
the prior art, the claims are unpatentable even tough the prior product was made by a 
different process. See In re Thorpe. 227 USPQ 964,966 (Fed.Cir 1985). A "product by 
process" claim is directed to the product per se, no matter how actually made. In re 
Brown. 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann. 180 USPQ 324; In 
re Avery. 186 USPQ 161 ; In re Wertheim. 191 USPQ 90 (209 USPQ 554 does not deal 
with this issue); In re IVIarosi et al. 218 USPQ 289; and particularly In re Thorpe. 227 
USPQ 964, all of which make it clear that it is the patentability of the final product per se 
which must be determined in a "product by process" claim, and not the patentability of 
the process, and that an old or obvious product produced by a new method is not 
patentable as a product, whether claimed in "product by process" claims or not. Note 
that applicant has the burden of proof in such cases, as the above case law makes 
clear. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Takubo and Takenouchi in order to 
incorporate the unified conductive compound taught by Takenouchi reference to the 
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Takubo structure, thus reducing the cost of the filling process while reducing the 
generation of gas which would affect the electro-conductivity of the board. 

Regarding Claim 2, Takubo teaches that the side wall of the conductive 
compound has an arch shape on a cross-sectional plane passing through a center axis 
of the via-hole (See figure 1). 

Regarding Claim 3. Takubo teaches that the insulator board thereof is made of 
thermoplastic resin (column 15, lines 65-66). 

Regarding Claim 4. the limitation that: "the conductive compound Is made of 
sintered metal made from metal particles", is a product by process limitation (see 
explanation in rejection of claim 1). 

Regarding Claim 16. Takubo as modified by Takenouchi teaches that the first 
metal is tin (Takenouchi in column 7, lines 56 and 57) and the second metal is silver 
(Takenouchi in column 6, lines 6-8). 

Regarding Claim 23. Takubo teaches that the shape of the sidewall of the unified 
conductive compound follows a protrusion of the insulator board that increases toward 
the center axis with increasing distance from the conductor pattems along the sidewall 
(See figure 1). 

Regarding Claim 24. Takubo teaches that the sidewall of the unified conductive 
pattern is inclined with respect to the conductor pattems. wherein stress concentrations 
are avoided at an area of an electrical contact between the conductive pattems and the 
unified conductive compound (See figure 1). 
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Regarding Claim 17. Takubo teaches a printed wiring board (reference number 
10) connprising: an insulator board (Reference number 21) having a via-hole (the via 
hole filled with Reference number 31 ); a pair of conductor patterns (Reference numbers 
11a and 12a). which include a metal (column 15. lines 50-51) and are formed on the 
insulator board; a unified conductive compound (reference number 31) wherein the 
conductor patterns are electrically interconnected by the unified conductive compound 
(See figure 1). Takubo fails to explicitly teach that the unified conductive compound 
includes a first metal and a second metal that has a higher melting point than a heating 
temperature required for interconnecting the conductor patterns; and a pair of solid 
phase diffusion layers, which are formed by mutual solid phase diffusion between the 
same metal as the metal included in the conductor patterns and the same metal as the 
first metal included in the conductive compound, and that the conductor pattems are 
electrically interconnected by the the solid phase diffusion layers. 

Takenouchi et al. teaches a printed circuit board (reference number 10). having a 
via hole (reference number 18) having an unified conductive compound (reference 
number 20) including a first metal (column 7. lines 56 and 57) and a second metal 
(column 6. lines 6-8) having a higher melting point than a heating temperature required 
for interconnecting the conductor pattems; and the conductor pattems (reference 
number 22) are electrically interconnected using solid phase diffusion layers. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Takubo and Takenouchi in order to 
incorporate the unified conductive compound taught by Takenouchi reference to the 
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Takubo structure, thus reducing the cost of the filling process while reducing the 

generation of gas which would affect the electro-conductivity of the board. 

Regarding claim 18, Takubo as modified by Takenouchi teaches that the 

conductive compound is an alloy that includes metal. The limitation that the alloy: 

"includes sintered metals made from metal particles" is a product by process limitation. 

(see explanation in rejection of claim 1). 

Regarding Claim 19, Takubo as modified by Takenouchi teaches that the first 

metal is tin (Takenouchi in column 7, lines 56 and 57) and the second metal is silver 

(Takenouchi in column 6, lines 6-8). 

Regarding Claim 20, Takubo teaches a printed wiring board comprising 
(reference number 10): an insulator board (Reference number 21) having a via-hole (the 
via hole filled with Reference number 31); a pair of conductor patterns (Reference 
numbers 1 la and 12a), which include a metal (column 15, lines 50-51) and are formed 
on the insulator board; a unified conductive compound (reference number 31 ) which is 
an alloy, wherein the conductor patterns are electrically interconnected by the unified 
conductive compound (See figure 1 ). Takubo fails to explicitly teach that the unified 
conductive compound includes a first metal and a second metal that has a higher 
melfing point than a heating temperature required for interconnecting the conductor 
patterns and that the conductive compound is an alloy that includes sintered metals 
made from metal particles including the first metal and other metal particles including 
the second metal. 
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Takenouchi et al. teaches a printed circuit board (reference number 10). having a 
via hole (reference number 18) having an unified conductive compound (reference 
number 20) including a first metal (column 7, lines 56 and 57) and a second metal 
(column 6, lines 6-8) having a higher melting point than a heating temperature required 
for interconnecting the conductor pattems; and the conductor patterns (reference 
number 22) are electrically interconnected using solid phase diffusion layers. The 
limitation that the alloy: "includes sintered metals made from metal particles including 
the first metal and other metal particles including the second metal" is a product by 
process limitation, (see explanation in rejection of claim 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Takubo and Takenouchi in order to 
incorporate the unified conductive compound taught by Takenouchi reference to the 
Takubo structure, thus reducing the cost of the filling process while reducing the 
generation of gas which would affect the electro-conductivity of the board. 

Regarding Claim 21 , Takubo as modified by Takenouchi teaches that the first 
metal is tin (Takenouchi in column 7. lines 56 and 57) and the second metal is silver 
(Takenouchi in column 6, lines 6-8). 

Regarding Claim 22, Takubo teaches that in a sidewall of the unified conductive 
compound in the via-hole has a shape such that the farther from the conductor pattems 
on the sidewall, the closer the sidewall is to a center axis of the via-hole (See Figure 1 ) 
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Response to Arguments 

8. Applicant's arguments with respect to claims 1 -5 have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references have some of the elements of the 
instant claimed invention: Shimada et al. (US Patent No. 6.087,597) and Ito et al. (US 
Patent No. 5,473,120. 

1 0. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose H Alcala whose telephone number is (703) 305- 
9844. The examiner can normally be reached on Monday to Friday. 

12. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Talbott can be reached on (703) 305-9883. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305-3431 
for regular communications and (703) 305-3431 for After Final communications. 

1 3. Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 



0956. 



JHA 

December 10, 2002 
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